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TMaZbeá9SgCzUeSgf/UeHyj)CzH^O�TeUMjKOtU�[ _ QKS�J�UMPRC�jKk�o SgkRf-@�;uH¥¾�S�QKS�JÀ�IUMrZS�JMS#jEJMS�jylGS�¾ñh jEJMUMT¡HKl�UMrZS�TMh�SgCzUeJ�H^c'SzÅ
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UMrZS�TMaZh h�HKJ�U+lnJ�jKc'SK@ _ rZS�kVS�lnU�o�v^aZJMS�TMr�HÀ¾uT>j
=uPROZv'¿%S�UeSgCzUeHKJ0c'HDf�a�kVS0TMaZJ�JMH^a�O�f�P|OZv�UMrZS0bmSgjKc�Å¤hdPVhmSK@

TMPVv^O jKkRT%lGJMH^c UMr�S�f�S�UeSgCzUeHKJ�T�UeH�UMrZS�JMSgTMU0HKl�UMrZS'JMSgjKfZÅ¤H^aZU0SgkVSgCzUeJMH^O�P|C�T0jKO�f�jKkRTeH�UMrZS'TMaZh h�HKJ�U�lnHKJ0UMrZS

b P Å�k|jgWKS�J>ÄxS�JMUeSzè4f�S�UeSgCzUeHKJ�T¡FÁOZHKU�f�PRTMC�a�T�TeSgf�rZS�JMS¥Y©@

79O�Ù�PVv^aZJMS0ÛZ�dj�TMjKc'h kRS0HKl�f jEUMj�r�jKT�bmS�SgO�CzH^kRkRSgCzUeSgf4a�TMP|OZv�UMrZS~ÓÂCzUMjEvKH^O)fZS�UeSgCzUeHKJg@ _ rZS0o�J©TeU�U�¾+H

c�PRO PRc¡a c2PVH^O�P5'gPROZv
hdjEJMUMPRC�kVSgT'FÞw47�{�T©YuUMr�jEUÂh jKTMTÂUMrZJMH^a�v^ryH^O�S�f�S�UeSgCzUeHKJ�TeSgO�TeHKJ�C�jKO�C�kRSgjEJ�kVW�bmS�TeS�SgO

jKT>UMr�S0U�¾+H
hmSgjEL`Tg@
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_ r�S¡h TMSga�fZHEÅ¤J�jEh P|f�PVU�WiJMS�v^PRH^O)CzH¥QKS�JMSgf.b`W�UMrZS'c~a�kVUMPVhdkRPRC�PVUXW#jEJMJ©jgWyP|T%P|O�CzJMSgjKTeSgfybtWyUMrZS�=uPROZvi¿%SzÅ

UeSgCzUeHKJ�T%CzH^O�TMPRTMUMPROZv'HKl�TMP èiH`CzUMjEvKH^O�jKkqjEJMJ�jÀW`TuHKlxPRfZSgOtUMPRC�jKk-TMPRkRP|CzH^Oih jKf�fZS�UeSgCzUeHKJ�Tg@+?�jKC�r4=�PROZv�PRTuc�jKfZS

HKl�SgPVv^rtU�UeJ�jEhmS�'�H^PRf jKk�TMr jEh�Sgf TMPRkRPRCzH^O.h jKf TeSgO TeHKJ�T¡SgjKC�r¹¾uPVUMr SgPVv^rpU¡JMHÀ¾�T¡jKO�f/CzH^kRa�c�O T�HKl>TeSgO�TMHKJ�T�@

¿ÂaZSiUeH�UMrZS�UeJ©jEh�S�'�H^P|f�jKk�T�r�jEhmSK�xUMrZS�TMP('�SgT~HKl>UMrZSih jKf�T¡QEjEJMW.lnJMH^c�×�]D@å[�c�cæåô×�]D@å[�c
c�FÁkRjEJ�vKSgTeU
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ÙqPRv^aZJMS0ÛZ@+ADjKc�h kVSÂHKlx?�OZS�JMvKWi¿%S�hmH^TMPVUMPVH^O4ADPRv^O�jKk-TeS�SgO�b`W#UMrZS¡ÓÂCzUMjEvKH^O)fZS�UeSgCzUeHKJg@

J�jKf�P|PGY%UeH.Ú`@åÖ�c�cçåÔ�`@R×ic�cîFÁTMc
jKkRkVSgTeU¡J�jKf�PRPGY©@ _ rZSgTMS#f�P|c'SgO�TMPVH^O T0¾�S�J�SiC©rZH^TeSgO¹UeH�SgO�TMaZJ�S
Sgs`a�jKk

h TeSga fZHEÅ¤J�jEh PRf PVU�W#CzHÀQKS�J�jEvKS4Féè/ÉEêÂ]D@R×¡a�O�PVU©Y�b`W�SgjKC�ryh jKf�lnHKJ�j�CzH^kRkRPRT�PVH^O�OZSgjEJuUMr�S�PROtUeS�J�jKCzUMPVH^Oyh�H^P|OpU�@

_ rZS#TeSgO�TeHKJ©T�r�jÀQKSij4v^jEhäHKl�×�c�cïbmS�U�¾+S�SgO/H^O�S#jKOZHKUMr�S�Jg�xjKO�f.H^OZSiCzH^c'h kRS�UeS�=uP|OZvyr�jKT~jKO/H^aZUeS�J

f�PRjKc�S�UeS�J>HKlI[K[E]�c�c½¾uPRUMr�jKO�PRO�OZS�J>f PRjKc'S�UeS�J>HKl�×�]K]�c�c�@
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Ù�PVv^aZJMS��`@\ADC�rZSgc
jEUMPRC�ÉòjÀWKH^aZUuHKlqUMrZS~AZPRkRPRCzH^O�A`SgO�TMHKJ�T�a�TeSgf�P|O�{�;0ÓÂ5>Ó�A�@ _ rZS¡Ó0aZUeS�J>ÄxS�JMUeSzè
¿%S�UeSgCzUeHKJ0PRT�OZHKU�f�PRTMC�a�T�TeSgf-@

_ r�S>TMPVv^O�jKk`lnJMH^cíj0=uP|OZv0PRT�JMSgjKf'H^aZUxb`W�j�Ø,ÛEÅ�C�r�jKO OZSgkZh�JMSgjKc�h kRPVo�S�JÀ@ò8ËkRPVv^rtU9Å¤¾�SgPVv^rtUIC�jEJMbmH^ODÅ¤o�bmS�J

lnJ�jKc'S�r jKT�j¡U�¾+HEÅ¤lGH^kRf�h aZJ�h�H^TMS�]òUeH�TMaZh�hmHKJMUxUMrZS�¾�SgPRv^rpU�HKl-UMrZS%=�PROZv�jKO�f#jKkRTeH�UeH~TMa�h�hmHKJMUxUMrZS�C�PRJ�C�a�PVU

bmH^jEJ�f�T�UMr�jEU�C�jEJMJ�W'UMrZS�TMPRv^O�jKkZlnJMH^c SgjKC©r�c�H`f�a kVS>UeH�UMr�S�C�jEb kVSgT+jKO�f
lGHKJ�JMSgjKfDÅ¤H^aZU�@ _ r�S�C�jEJMbmH^ODÅ¤o�bmS�J

c�jEUeS�J�P|jKk�PRT>jKfZQEjKOtUMjEvKS�H^a�TulnHKJ>UMr�P|T�h aZJMhmH^TeS0TMP|O�CzS�kVHÀ¾>Å9%�c�jEUeS�J�PRjKk�¾uPRkRkmr�jÀQKS¡j�TMc
jKkRkVS�J>PROe0daZSgO�CzSÂH^O

h jEJMUMP|C�kVSgTxUeJ�jÀQKSgkRkRPROZvÂH^aZU�UeHÀ¾\jEJ�f�TIHKUMr�S�J�=uP|OZv^TIjKO�f�UeJ�PRvKvKS�J�fZS�UeSgCzUeHKJ�T�UMr�jKO�j�r�PVv^rDÅ9%#c�jEUeS�J©PRjKkZ¾+H^a�kRf-@
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ÙqPRv^aZJMS�Ø`@�=�PROZv'TMPVv^O�jKk-f PRTeUeJ�PVbdaZUMPVH^O�lGJMH^cìë�í&îyîðï0TeH^aZJ�CzSK@

Ù�PVv^aZJ�S�Ø�TMrZH¥¾uT�jyTMjKc'h kRS�TMPVv^O�jKkIf PRTeUeJ�PVbdaZUMPVH^OyHKl�H^OZS�h jKf HKl+UMr�S
J�PRO�viCzH^a OpUeS�J�a�TMPRO�v�j�ë�í îyîðï

TeH^aZJ©CzSK@
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_ r�SI{�;0ÓÂ5>Ó�AÂfZS�UeSgCzUeHKJ�JMSgkRPRSgTmH^O�UMrZS�{�jKf�f kVSICzH^a�OtUeS�J�T�lnHKJòh�J©PRc�jEJMW>S�QKSgOtUqUeJ�PVvKvKS�JòfZSgC�P|TMPVH^O�T�@ _ rZS

HKUMrZS�JxUeJ�PRvKvKS�JIfZS�UeSgCzUeHKJ�TIjEJMS\UMrZS _ P|c'SzÅ*'�S�JMH�+�+S�JMSgOZLKH¥Q~CzH^a�OtUeS�J�T>F _ ]pY©�pUMrZS %�S�JMH0¿%S�vKJMS�S��\jKkVHKJ�P|c'S�UeS�J�T

F*%m¿��>Y©@ _ rZS�kRjEUeUeS�JuUX¾�H
¾uPRkRkmOZHKU>bmS0f�PRT�C�a�TMTeSgf�PRO�c¡WijKO�jKkVWDTMPRT�@

_ r�S�{�jKf�f�kVS�CzH^a�OpUeS�J©T+jEJ�S�c�jKfZS%HKl�5>��Å¤Û^]K]~h kRjKTeUMP|C>TMC�PROtUMPRkRkRjEUeHKJÀ�pjEJMJ�jKOZvKSgf#PRO
U�¾+H¡h k|jKO�jEJ�jEJMJ©jgWDT��

CzH^c'h�J©PRTeSgf�HKl>×gØ�fZS�UeSgCzUeHKJ�T'FÁTMk|jEUMT©Y�SgjKC©r-@ _ rZS¡{�jKf�f�kRSgTujEJMS�kVHDC�jEUeSgfyjEU�ÑN[�Ù0Ú`@å[D×~cÝjg¾\jgW4lnJMH^c UMrZS

PROtUeS�J�jKCzUMPVH^O/hmH^PROpU¡jKO�f hmS�JMhmSgO�f PRC�a�kRjEJÂUeH)UMrZS�bmSgjKcøj,èDP|T�FÁÙ�PVv^aZJMSi[^Y©@ _ rZS
{�jKf�f�kVSgT¡HEÈmS�J¡h TMSga�fZHEÅ

J�jEh P|f�PVU�W¡CzHÀQKS�J�jEvKSÂPRO�UMrZS�JMS�v^PRH^O
Ú`@å[±×ÎÉ!×ÍÛZ@å�`@ _ rZS�{�jKf�f�kRS>fZS�UeSgCzUeHKJ�T�jEJ�S>a�TeSgf'UeH�fZS�UeS�J©c�PROZS\S�QKSgOtU

CzSgOtUeJ�jKkRPVUXW'btW�JMSgs`a�PVJ�P|OZv�UMr jEU�j�CzS�J�UMjKPRO
O`a�c¡b�S�JxHKl�{�jKf�f kVSgTxUeH�bmS>r�PRU�jKO�fdÑ¥HKJ+j�CzS�JMUMjKPRO
SgOZS�JMvKW'UeH�bmS

fZS�hmH^TMPVUeSgf'P|O�UMrZSu{�jKf�f�kVSgTg@xÓÂO�S�SzèDjKc'hdkVS�HKl�j�TMPRc'h kRS�UeJ�PRvKvKS�J�CzH^OZo�v^a�J�jEUMPVH^O'¾+H^a�kRf�bmS\UMrZS>JMSgf a�CzUMPVH^O

HKl\b jKCML`vKJMH^a�O f�S�QKSgOpUMTg�qb`W�JMSgs`a�PVJ�PRO�v#jKO S�QKSgOpU¡UeHyr�jÀQKS�c'HKJMS'UMr jKO.H^OZS
r PVU�PRO�SgjKC�r¹{�jKf�f�kVS�jEJ�J�jgW

¾uPVUMr PRO.j)CzS�JMUMjKPRO¹UMPRc'S#lGJ©jKc'SK@ _ r�PRT�T�PRc'h kVS'UeJ©PVvKvKS�J�JMSgsta PVJMSgc'SgOtU¡jKkRTMH)CzH^O�TMUeJ�jKPRO�T¡UMrZSiPROpUeS�J©jKCzUMPVH^O

UeH¹H`C�C�aZJ�PROõUMrZS)JMS�v^PVH^O�b�S�UX¾�S�SgOöUMrZS�{�jKf�f�kVSgTg@ _ rZSyUeJ�PVvKvKS�JiJMSgs`a�PVJMSgc'SgOtUMT#C�jKOõbmSyP|O�CzJMSgjKTeSgföPRO

CzH^c'h kRSzèDPVUXW#f�S�h�SgO f�PROZv~H^O�UMrZS�s`a�jKkRPRU�W�jKO fdÑ¥HKJ�s`a�jKOtUMPVU�W#HKlxf�jEUMj'JMSgs`a�PVJMSgf�@
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ÒËrZSgO'UMrZS�h JMH`CzSgT�T�HKldJMSgjKf PROZv0H^aZUxUMrZS>T�PVv^O�jKkRTqlnJMH^c�h jEJMUMP|C�kVS�fZS�UeSgCzUeHKJ�T�P|O�C�kRa�fZSgTqS�QKSgOtUMTIJMSgT�a�kVUMPROZv

lnJMH^c�c'HKJMS�UMr�jKO�H^O�S�b�SgjKc�P|OpUeS�J�jKCzUMPRH^O-�^UMrZS\S�QKSgOtUMTIbmS�v^PRO~UeH�jKC�C�a�c~a�kRjEUeSK�tHKJ�÷9h PRkVSzÅ�aZhIøD@¬{�P|kVSzÅ�aZh'PRTxj

hmHKUeSgOpUMP|jKkRkVW'TeS�J�PVH^a T�h�J�HKb kVSgcílnHKJ�{�;0ÓÂ5>Ó�A��`jKT+CzH^k|kRPRTMPVH^O TxH`C�C�a�J\s`a�PVUeS�lGJ�SgstaZSgOtUMkVW�PRO
UMrZSÂPROpUeS�J©jKCzUMPVH^O

JMS�v^PVH^O�@�8ËhmSgjEL�kRa c�PROZH^TMPRU�W~HKlI×g��å>×�]�ùyú�û¼ü-ý�ù�Wcý î PRT�h�JMHÀQDPRfZSgf
btW�=�;u7M�%�`TMa�C�r�UMr�jEU\CzH^kRkRPRT�PVH^O�T�HDC�C�aZJ

jEU>j�J�jEUeS0HKlqjEh�h�JMHÀèDPRc
jEUeSgkVW
UeSgOiUMrZH^a TMjKO�f#hmS�J>TeSgCzH^O�f�î�jKO�f�×�]^Ö/þ�T+bmS�U�¾+S�SgO�CzH^kRkRP|TMPVH^O�T�@�ÙZJMH^c�UMr�PRT��

PVU�PRT�C�kVSgjEJ�UMr jEU>UMrZSÂJMSgjKfDÅ¤H^aZU�lnHKJuj�v^PVQKSgOiS�QKSgOtUuCzH^a�k|f�jKkRTeH�CzH^OtUMjKPRO�PROZlnHKJ�c�jEUMPRH^O
lnJMH^c�jKO�a�O�JMSgkRjEUeSgf

h rtW`T�PRC�T\S�QKSgOpU�@ _ r�PRT\hmH^TeSgTuj'hmHKUeSgOpUMPRjKk|kVW�TeS�J©PVH^a�T\b jKC�LtvKJMH^a O�f�h�JMHKbdkVSgc�@

79O4jKO)jEUeUeSgc'h�U%UeH�CzH^c¡b jEU%UMrZS�h�J�HKb kVSgc�� j�kVHKv^PRC�jKkòh jEUMr�¾\jKTÂfZS�Q`P|TeSgf�jKO�fyPRc'h kVSgc�SgOpUeSgf�¾�PVUMr�PRO

UMrZS+{�;0ÓÂ5>Ó�AÂUeJ�PRvKvKS�J¬TeWDTeUeSgc�@ _ rZS�JMS�jEJMS�UX¾�HÂPROtUeS�JMQ,jKk|T�PRO0UMPRc�SK�,¾�PVUMr0JMSgTehmSgCzU�UeHÂjKO�jKCzUMa jKkpUeJ�PRvKvKS�JMSgf

S�QKSgOtU��ZUMr�jEU+{�;ÂÓ05�Ó�A�PRT+CzH^O�CzS�J�O�Sgf�¾�PVUMrÖ]qh�JMSzÅ¤h PRkRSzÅ�aZhyFÁjKO#S�QKSgOpU�UMr jEU�HDC�C�aZJMJMSgf�bmS�lGHKJ�SuUMrZSÂC�aZJMJMSgOtU

S�QKSgOtU©Y�jKO�f�hmH^TeU9Å¤hdPRkVSzÅ�aZh.FÁjKO�S�QKSgOtUuUMr jEU>H`C�C�a�J�T>jElnUeS�J>UMrZS�C�aZJ�JMSgOpU�S�QKSgOtU©Y©@
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_ r�SÂP|c'hmHKJMUMjKO�CzS%HKlòh PRkRSzÅ�aZh�UeH'UMr�S�{�;0ÓÂ5>Ó�A
Szè`hmS�J�PRc�SgOpU\c�jKO�PVlnSgTeUMT�PVUMTMSgkVlòPRO#c�jKOtW�¾\jgWDT�@�8%OpW

c'SgjKTMa�JMSgc'SgOtUMT�fZS�hmSgO�f PROZv�aZhmH^O'UMrZS%fZS�UMjKPRkVSgf#jKc'H^a�OtU�HKl-SgO�S�JMvKW
fZS�hmH^TMPVUeSgf
C�jKO�bmS>vKJ�SgjEUMkVW�j,È�SgCzUeSgf

b`W h PRkRSzÅ�aZh�@ {�PRkVSzÅ�aZhäC�jKO"jKfZQKS�J�TMSgkVW¹j,ÈmSgCzU�UMrZSiSgOZS�J�vKW¹fZS�hmH^TMPRUeSgf/lnHKJ�j�TMPRO�v^kVS�S�QKSgOtU�b`W¹P|Oe0 jEUMPROZv
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SgOZS�JMvKWõQ,jKkRa�SgT
UMr�jEU�CzH^a�k|f�kVSgjKf�UeHäJMS�v^PRTeUeS�J©PROZv/jKOöjKf�f�PRUMPVH^O�jKkur PVU
HKJ�j¹fZH^aZb kVSyr�PVU
¾�r�PRC�röPRT#OZHKU

CzH^O�CzS�J�O�SgfÌ¾uPVUMrËUMrZS/C�aZJMJMSgOtU�S�QKSgOpU�@ 8�OZHKUMr�S�J4SgTMTeSgOtUMPRjKk�{�;ÂÓ05�Ó�A�h jEJ�jKc'S�UeS�JyUMr�jEU4PRTihmH^TMTMPRb kVW

j,ÈmSgCzUeSgf�btW�h P|kVSzÅ�aZh4PRT%CzSgOtUeJ�jKkRPVUXWK@ _ r PRTuPRT�fZS�hmSgO�fZSgOtU�aZhmH^O�T�PVv^O�jKkRT�lGJ�H^c2UMrZS~{�jKf�f�kVS~fZS�UeSgCzUeHKJ�T�@%7Xl

h PRkRSzÅ�aZh
kVSgjKf�T�UeH¡PROE0 jEUeSgf
TMPRv^O�jKkRT�P|O'UMrZS�{�jKf�f kVSgTIUMrZSgO��`CzH^O�TMSgstaZSgOtUMkVWK�DCzSgOpUeJ©jKkRPVU�W�c�SgjKTMaZJMSgc'SgOtUMT+¾uPRkRk

bmS�PRO�jKC�C�aZJ©jEUeSK@
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_ r�S+h JMSzÅ¤h PRkVSzÅ�a�h~C©rZSgCML�¾\jKTIfZS�QDPRTeSgf~UeH�kVH`HKL�H¥QKS�J�j%UMPRc'S>PROtUeS�JMQEjKk`HKlm�\þ�T�bmS�lnHKJMS�jKO'jKCzUMa�jKkZS�QKSgOtU�@

7�l�jKO~a OZJMSgkRjEUeSgf¡S�QKSgOpUx¾�PVUMr�PRO0UMr PRTòUMP|c'S�hmS�J�PVHDf�¾+S�JMS+JMS�v^PRTeUeS�J�Sgf~P|O�UMrZS\{�jKf�f�kVSgTg�,UMr�S�h�J�SzÅ¤h PRkVSzÅ�aZh¡kVHKv^PRC

¾+H^a�kRf�JMSgCzHKJ�fij _ =\N�?u@ _ rZSuUMPRc�S%PROtUeS�JMQEjKk�HKl¬��þ�T+P|T�TeH^kRSgkVW
fZS�hmSgO�fZSgOtU�H^O#UMrZSÂJMSgjKfZÅ¤H^aZU\h�JMHKhmS�JMUMPVSgT

HKl�UMrZS0TMP|kRPRCzH^O
jKO f�QEjEJ�PVH^a T�SgkVSgCzUeJ�H^O�PRC�T\a�TeSgfiPRO�UMrZH^TeS0fZS�UeSgCzUeHKJ�Tg@�¿ÂaZJ�PROZv¡JMSgjKfDÅ¤H^aZU\HKl¬UMrZS%T�PRkRPRCzH^O-�`jKO

H^aZUeh a�U+TMPRv^O�jKkmPRT�TMSgOpU\UeH�j�TeUeHKJ�jEvKS�C�jEh jKC�PRUeHKJ�¾ur�PRC©r
¾uP|kRk�J�P|TeS�UeH'PVUMT\c�j,èZPRc~a�côQ,jKk|aZS%P|O�]D@å�~UeH�×\þ�T�@

_ rZS~UMPRc'S�CzH^O�TeUMjKOtU0lnHKJ%UMr PRTÂC�PVJ�C�a�PVU�SgkVSgc'SgOtU0PRT%H^OyUMr�S~HKJ©fZS�JÂHKl�þmÅ�TeSgCzH^O�f�Tg��jKO�f�TeHiUMrZS~T�PVv^O�jKkq¾uPRkRk

fZSgC�jÀW�c¡a�C©r�c�HKJMSuTMkVH¥¾ukVW�CzH^c'h jEJMSgf
UeH�UMrZS%PROZh a�U�@�A`S�S>UMr�S.-/20/�/�3(4ÂJMHÀ¾�HKlmÙ�PVv^a�JMS%ÜÂlnHKJ�j�TMC�rZSgc
jEUMPRC

f�PRjEvKJ©jKc�@
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Previous Event Current Event Next Event

Trigger START

Read-out START

Read-out END

Decay tail
Interferes with this event
ENERGY measured increases

Start of next signal
Interferes with this event
ENERGY measured increases
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